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Abstract
Internet is a dynamic corpus, a huge digital library of authentic material which is of particular importance to language teaching. In the modern pedagogical framework, language teaching is based on
the genre-based approach and on the teaching of language to its authentic use. Viewing the Web as a
corpus for the purposes of language teaching and due to the difficulty on selecting suitable texts with
specific grammatical information from the Web, this paper presents the development life cycle phases
of the system diaKeimenou. The literature review showed the research gap in relation to the ways of
searching and finding a suitable text for use in the language teaching according to specific linguistic
characteristics associated with the teaching objectives. The computational tool by the name diaKeimenou which is presented in this paper aims to fill this gap and help the teacher to evaluate text’s
suitability given the specified learning objectives without much effort and time. The results from the
usability evaluation show that the tool diaKeimenou is useful and easy to use.
Keywords: software development, usability evaluation, texts’ suitability, Greek language teaching.
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1 Introduction
Language teaching in Primary and Secondary education in Cyprus is based on the principles of a functional and genre-based approach. In this pedagogical framework, grammar is taught by studying language in its authentic use and is not determined as a "regulatory" objective, as stated in the teacher's
book on the Modern Greek Language lesson of Junior High school (Katsarou, Maggana, Skia, & Tseliou, 2006). The process of selecting texts for teaching purposes, i.e., texts that meet the cognitive and
grammar objectives of teaching, is tedious and time-consuming due to the vast amount of information
available on the Web and the inability of the existing search tools to limit the search based on parameters such as the content, the genre and the grammatical information, which are related to the teaching
objectives.
Let’s take a look at the following example: to achieve the grammar objective “the students to learn the
differences of the coordinate and subordinate speech”, as stated in the 1st thematic unit "Greece in the
World" from the language schoolbook for the Third grade of Junior High school, the following learning activity is planned: a text about the culture of Greece is given to the student, and they have to rewrite the text joining the sentences with subordinate conjunctions. Then, students must observe and
write down the changes in the text’s meaning. According to this description, is clear that the text
which is required for the activity must be related thematically to Greece (cognitive objective) and must
include more sentences that are joined with coordinating conjunctions instead of subordinate conjunctions (grammar objective) so as students can rewrite them. To this end the search on the Internet is
performed by entering the query "culture of Greece" into Google search engine. After some brief readings of the first ten results, we find that many of them satisfy the query with regard to the content, but
in order to check if the text includes the desired grammatical phenomenon, i.e. sentences joined with
coordinative conjunctions, we needed to read the texts more carefully. Such a time-consuming process
is a deterrent to the teacher, who has to prepare plenty of material for his teaching, and that is the reason why he usually uses ready-made examples (texts and activities).
The key question that arises due to the huge amount of information available on the Internet is how the
teacher through the set of results returned by a search can find the most appropriate for the purpose of
his search and his teaching objectives. As noted above, the answer to this question when it relates to
finding the appropriate result as to the content is given quite easily through short readings of the results. Without much effort and time the teacher can understand if a text is associated thematically with
his search after some quick readings. But when it comes to searching texts with certain language features to use in a learning activity the teacher needs to devote enough time for careful reading of the
text to decide whether the text is suitable for the specific didactic use in order to achieve particular
learning objectives. That is, determining the suitability of a search result is not related to the question
as such but to the purpose of the user's search.
Based on the above we conclude that the problem is how to evaluate the suitability of the text results
returned from a web search in relation to the specific grammar objectives of Greek language teaching,
a problem that seeks a practical solution. In order to meet the teacher's need to find texts on the Internet with specific characteristics without much time and effort, the application diaKeimenou is developed. The development of diaKeimenou is based on the use of the Web as a Corpus (WaC) and the
assumption that the existing search engines return a number of results that mostly answer the user’s
queries as to the content and the genre of the text and that the teacher is able to decide for its suitability with regard to the abovementioned parameters, but need to devote more time for careful reading to
decide whether is suitable as to the grammar information included in it. This article presents, first, the
theoretical background and the available tools on the use of the WaC emphasizing on their use in
Greek language teaching in order to make clear the research gap that the development of diaKeimenou
comes to fill, and, secondly, the development life cycle phases of the system diaKeimenou.
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2 Contribution of the paper
This paper is rooted in the scientific field of Educational Technology. In particular, it presents the
design, development and evaluation process of a computational tool by the name 'diaKeimenou' with
the objective to help language teachers select suitable texts for their teaching without much time and
effort. The original contribution of this research paper to the scientific field of Educational Technology and more generally in the field of school education lies in the design and development of the application diaKeimenou. An application that helps the language teacher decide on the relevance of a text
based on specific features that serve the objectives of his teaching. The main aim of designing and
development the system is to make it easier for the teacher to decide without much effort and time on
the relevance of texts he draws from the Internet given the needs of his students and the objectives of
his teaching.
Echoing Hiebert's (2012) position, that a text cannot be difficult or simple in its entirety, but it may in
some places be simpler than other points, the goal is not to design a system that will categorize a text
as easy or difficult and will find it suitable for a particular classroom and grade, as do the existing
readability systems, but to design a system that will allow the teacher to decide on the relevance of a
text based on what the student needs to learn or to know. This significant differentiation of the system
designed with respect to existing text categorization systems is based on the position that categorization of a text cannot be based only on quantitative metric and linear equations, which ignore the context of the text (Kate, Luo, Patternhan, Franz, Florian, Mooney, Roukos et al., 2010), and also the syntax and grammatical structures of the text and the conceptual load of words, as noted by Contreras,
García-Alonso, Echenique and Daye-Contreras (1999), and Parker, Hasbrouck and Weaver (2001).

3
3.1

The use of the Web as a corpus for language teaching
Theoretical framework

The use of the Internet as a source of language data for linguistic research and for language teaching
has been proposed several times by researchers and scientists (Fletcher, 2001; Fletcher, 2005; Grefenstette, 1999; Kilgarriff & Grefenstette, 2003; Rayson, Walkerdine, & Kilgarriff, 2006; Resnik &
Smith, 2003; Robb, 2003; Rundell, 2000, Smarr & Grow, 2002; Wu, Franken, & Witten, 2009). Bernardini, Baroni and Evert (2006, p. 9) state that the turn to the Internet for linguistic research is justified since "the World Wide Web is the richest and most easily accessible source of linguistic material
available". Bernardini et al. (2006) recognize four distinct uses of the WaC. The first use is the Web as
corpus surrogate, i.e., a substitute, where the Internet is used with a search engine for occasional reasons because there is no available corpus of texts for the reasons for the investigation or because of the
ignorance of the existence of a related corpus of texts. The second use is the Web as a corpus shop
where users use search engines to retrieve texts from the Internet and form a corpus of texts that serves
their specific purposes. The next two uses of the Internet are concerned with linguistic research. The
third use is the Web as corpus proper, when the Internet itself is the subject of the investigation. The
fourth use is the mini-Web or the mega-corpus, that is, the creation of a corpus of texts as large as the
Internet that will contain text from web sources and will be adapted to the needs of linguistic research.
Linguists, according to Gatto (2011), use the WaC for research purposes for practical reasons mainly
related to size, free access and low cost. Wu et al. (2009, p. 1) report "The Internet is a potentially
useful body of text for language study because it provides examples of language that are framed and
authentic, and are large and easily searchable". Fletcher (2002, p. 275) states that "Random accumulation of texts makes the Internet unparalleled in variety, quantity and timeliness". According to Kilgarriff and Grefenstette (2003, p. 333), "the Internet as it is with the linguistic elements of every variety and language and its large quantity and free availability is the playground of linguistics". Bernardini
et al. (2006, p. 9) underline that "the Internet makes it possible, for the first time, to study countless
examples of linguistic use produced by different people in a variety of contexts serving different pur-
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poses". According to Crystal (2006), the authenticity, diversity and quantity of linguistic data and the
fact that the Internet is more a social rather than a technological reality with language being at the
centre are the main reasons for using the WaC for linguistic research.
The Internet, beyond its use for linguistic research, as it contains sections and examples of authentic
language use (Fletcher, 2002), and because it is generally easy and free to access to a variety of material, is an important source for language teachers (Meyer, 2006). Internet as a "giant corpus of texts",
as Shei notes (2008, p. 1), enables teachers and students to get in touch with a variety of authentic
written and spoken texts. For this, the use of the WaC has been well-grounded in recent years in language teaching, in particular, as a corpus surrogate or a corpus shop (Giagkou, 2009). The current
study is grounded on this position, i.e., on the use of WaC as a corpus surrogate or a corpus shop for
the purposes of language teaching. More specifically, it is based on the position that the language
teacher needs enough texts to achieve the cognitive and grammar objectives of his teaching, which he
also searches on the Internet.

3.2

Tools for using the Web as a corpus

Because of the heterogeneous content of the web pages (Wu et al., 2009) and in order to exploit the
"vast linguistic and cultural body of texts", as the Internet is characterized by Fletcher (2001, p. 1),
several tools have been developed over the last decades to retrieve language data from the Internet for
primarily linguistic research. Such tools are the KWiCFinder (Fletcher, 2001), WebCorp (Research
and Development Unit for English Studies, Birmingham City University), BootCat (Baroni & Bernardini, 2004) and SkEll (Language Learning) (Baisa & Vit, 2014). User search results with these tools
are returned in the form of concordances commonly used in linguistics to study a text.
KWiCFinder (Key Word in Context Finder) (http://www.kwicfinder.com/KWiCFinder.html) was
designed for linguistic and scientific research. In particular, it helps the user to formulate his query by
limiting his search on the Internet with the help of the AltaVista search engine, which was replaced by
Yahoo! on March 31, 2004. The tool supports searches in English, French, Danish, Italian, Czech,
Finnish, etc., but not in Greek. Hence, the tool cannot be used for the linguistic study of the Greek
language.
WebCorp, as referenced on the relevant website (http://www.webcorp.org.uk/live/guide.jsp), is a set of
tools that allow the use of the WaC and can be used by anyone interested in the language and the way
in which specific words and phrases are used, especially words and phrases that are too new or rare to
appear in a dictionary or standard corpora. The WebCorp tool supports searching for webpage with
search engines FAROO and FAROO News, which support English, Chinese and German, Bing search
engine that also supports Greek language and The Guardian Open Platform search engine which supports searches in English. WebCorp Linguist's Search Engine (WebCorp LSE) (https://wse1.webcorp.
org.uk/) is a tool for studying the language on the Internet. The WebCorp LSE tool supports searches
on English-language queries. Searches are conducted in five text collections: Synchronic English Web
Corpus, which includes 467,713,650 words from texts retrieved from the Internet and covering the
period 2000-2010, Diachronic English Web Corpus, which includes 128,951,238 words from texts
retrieved from the Internet and cover the period January 2000 to December 2010 (each month includes
about 1 million words),the Birmingham Blog Corpus, which includes 628,558,282 words retrieved
from blogs, the Anglo-Norman Correspondence Corpus, which includes 150 personal letters written
by users of the English-Normandic language, and the Novels of Charles Dickens, which includes a
collection of novels by Charles Dickens. The user can search for a specific word, phrase or part of the
speech.
BootCap (Bootstrap Corpora and Terms from the web) (http://bootcat. dipintra.it/) is one of the tools
developed in the framework of the WaCky project (Baroni, Bernardini, Ferraresi, & Zanchetta, 2009)
for linguistic research. As mentioned in the WaCky project website (http://wacky.sslmit.unibo.it/
doku.php? id=start), the goal is to develop tools and the corresponding interfaces that allow linguists
to trace part of the Internet, process phe data, sort them in indexes and search for them. With the
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BootCaT tool through the Bing Search API application programming interface, it is possible to create
text corpora from the Internet. BootCaT supports the search and coexistence of text corpus creation
from the Internet also for Greek language.
Sketch Engine for Language Learning (https://skell.sketchengine .co.uk/run.cgi/skell) was developed
specifically for English-language teachers and students. SkELL finds through original texts examples
of the use of the word or phrase entered by the user. Specifically, SkELL returns sentences that include the user's word (examples), a list of words that often appear with the word sketch and similar
words, not just synonyms, but also words used in a similar context. For Greek language, SkELL allows one word search and returns only examples of how to use the user's word. However, the system
does not give information about the text from which the sentences returned as examples come from.
The tools presented above, with the exception of the SkELL tool that is developed specifically for
English language teachers and students, were developed primarily for linguistic research without excluding their use for the purposes of language teaching. Regarding the didactic use of the tools specifically for Greek language teaching, the SkELL tool, as mentioned above, can be used to identify examples of use - on the level of sentences - of words in Greek language. This may be useful for the teacher
to prepare lexical exercises with examples from original texts. On the other hand, the fact that the
SkELL tool does not display the original text from which each example originates is a significant disadvantage compared to the WebCorp and WebCorp LSE tools, which show the user the original text
and the webpage from which the example comes from. Also, the WebCorp tool provides the ability to
produce a list of frequent words, which can help the teacher with regard to the vocabulary of the text.
The use of the Internet to create a corpus of text that includes texts from web sources and is tailored to
the needs of linguistic research, i.e., its use for the creation of a micro-Web or mega-corpus, according
to the distinction of Bernardini et al. (2006), may also be particularly useful for teachers who teach
language. The BootCaT tool can be a useful tool for teachers who teach the Greek language, as with
this tool it is possible to automatically create a Greek corpus of texts from the Internet. The text corpus
created with the BootCaT tool includes authentic and "clean" (HTML-free and other elements) texts of
any genre that can be used to achieve the specific objectives of the teaching. These texts are drawn
from various websites and have a specific theme, which is decided by the user of the tool. Thus, based
on the theme of teaching, the teacher can enter specific words or phrases that are converted into queries to the Bing search engine on which the BootCaT tool is based, and then the returned results are
displayed in the text collection. That is, in the BootCaT tool, the search process of text with a specific
theme to be included in the corpus generated is the same as searching with a search engine, i.e., based
on queries to the search engine. What differentiates the BootCaT tool is that based on the user's words
or phrases, the related Bing search engine automatically generates automatically the text corpus. In
this way the teacher can easily and quickly create his own personal collection of texts.
From the above is clear that the these tools exploit the WaC but cannot be used by the teacher in order
to find texts with specific linguistic characteristics since these tools base their search on an existing
search engine. Search engines manage to return quite satisfactory results in relation to a query concerning a specific matter of general interest. As underlined by Volk (2002), search engines are constructed to answer questions of general knowledge. The search is performed with the help of an algorithm that checks the suitability of the content of websites in connection to the keywords included in
the user query and, based on the result, the link of the relevant web page is returned in response to the
user’s query. But this is sometimes not enough when it comes to searches performed by language
teachers who are searching the Internet for texts with specific characteristics relating to specific content and grammatical phenomena. Although most search engines such as Google, Bing and Yahoo!
allow the advanced search that provides the possibility of limiting the search in terms of language,
number of results per page, inclusion or exclusion of specific words or phrases in the web pages, site
or domain selections, etc., can be particularly useful to the teacher user with regard to the content of
the text, however, as well as the tools presented above, search engines do not allow search with more
complex criteria that relate to the specific teaching objectives, criteria such as the text genre, and, also
the grammatical phenomena included in the text.
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4
4.1

The system diaKeimenou
System purpose and originality

From the bibliographic review that was preceded on existing tools that exploit the WaC and the search
on tools that might help the language teacher to search for specific features in a text in order to decide
on its suitability given the specific learning objectives of his teaching, it was found that there is no tool
in Greek or in any other language, which identifies the internal features of the text in terms of its
grammatical features and generally its structure, with a view to assessing its suitability for didactic
use. On the basis of the above findings, the application diaKeimenou is designed and developed. Starting with the assumption that search engines return results that largely answer the question of the
teacher user in relation to the content and the text genre and that the teacher can decide without spending much time and effort for the texts’ suitability with regard to their content, genre and the level of
difficulty after some brief readings, diaKeimenou comes to fill the research gap on the search of texts
with particular linguistic characteristics by adopting both the use of the WaC for finding material and
recognizing search engines as effective tools by which the teacher can easily search the Internet and
retrieve a variety of texts that meet thematically at least the cognitive objectives of his teaching.
Drawing on the difficulty on selecting suitable texts with specific grammatical information from the
Internet, since the existing search engines and the existing tools that use the WaC do not allow searches based on criteria such as the grammar information of the text, and on the fact that identifying the
grammatical information in a text requires more careful reading to see if the text includes enough examples of the specified grammatical phenomenon in order to be considered as suitable for use in the
learning activity and generally in the teaching, the text suitability assessment tool by the name diaKeimenou is developed. The originality of the system lies in the fact that it is not a text categorization
system which is based on predetermined categories based on parameters such as the text’s genre and
the difficulty level of the text (readability). Instead, with the help of the system diaKeimenou the
teacher can decide if a text is suitable or not for his didactic purposes based on the results returned in
relation to the occurrence of specific linguistic characteristics in the text.

4.2

System architecture and technology

The development of the application diaKeimenou follows the event-driven architecture and the Windows Form technology. An event-driven application detects events that occur, for example, a user
action such as a mouse click, a selection from a menu, pressing a button, etc., and runs through an
event-handling process. Events can be caused by a user's action, such as a mouse click or a keystroke,
or by the program code or by the system. For example, in a graphical user interface the left mouse
click can trigger a routine to open another window, choosing an item from a menu can trigger a routine that will store data in the database etc. In this programming paradigm the system waits for events
caused by a user action and each time responds. Event-driven architecture provides flexibility as it
enables the developer to process and modify parts of the system by modifying the corresponding part
of the code without affecting the operation of other objects. This makes it particularly simple to develop as the programmer handles one control at a time. Event driven programming is supported by object-oriented programming languages such as Java and visual programming languages such as Visual
Basic, Visual C ++. At the same time, however, this makes it particularly complicated in maintenance
and understanding, as it requires that any logical flow of control be fragmented into independent iterations (Fischer, Majumdar, & Millstein, 2007). On the part of the user, though, this paradigm gives
the control of the programs' flow to the user, making it a particularly popular programming example in
applications with Graphical User Interface (GUI). The following figure illustrates the workflow of an
event-driven application.
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Figure 1.

The execution flow of an event driven program

The application diaKeimenou is developed in the integrated development environment of Microsoft
Visual Studio (MVS), Community Edition 2015, in C++ programming language, and with the Windows Form (WinForms) technology. MVS is Microsoft's integrated development environment, which
is used to develop programs for Microsoft Windows operating systems for web pages, web platforms
and web services. The MVS environment includes an IntelliSense-enabled code editor, a debugger, a
designer for creating GUI applications, a web designer, and accepts plug-ins that improve functionality on virtually in any level. MVS supports different programming languages such as C, C++ and C
++/CLI (through Visual C++), VB.NET (through Visual Basic .NET), C# (via Visual C#), etc. WinForms is a graphics library (GUI) that allows the programmer to develop client applications, to create
a graphical interface and to manage data with the code. In this programming paradigm, the user’s action creates an event and the application responds to events with the use of code (Microsoft, 2016).
WinForms technology is suitable for the development of event-driven applications.

4.3

System requirements and restrictions

The system diaKeimenou is designed in order to be detectable and measurable specific characteristics
relating to the size of text and the grammatical phenomena in it, whereby the teacher at his discretion
may decide on the suitability of each candidate text -provided by himself- for use in his teaching. The
basic requirements of the system being designed are, first, the calculation of the text size in words,
sentences and paragraphs, and the average length of sentences in words and paragraphs in sentences,
secondly, the detection and calculation of the occurrences of the parts of speech (POS) and the syntactic structure of the sentences in the candidate text, and, thirdly, the characterization of the text in terms
of its style based on the appearance of specific grammatical elements.
According to the above, a prerequisite for the development and operation of diaKeimenou is the syntax
analysis and annotation of the texts with the help of a parser (annotation tool) for Greek texts, a tool
from the field of Natural Language Processing. More specifically, diaKeimenou must be linked to a
parser, which can detect and extract the relevant linguistic information from the texts, so that the linguistic information can be measured by the application that is being designed. Therefore, in order to
prepare the texts that the user will enter into the system so as to check them for one or more attributes,
we had to choose an annotation tool that returns valid results. The system being designed had to be
developed to manage the data from the analysing process by the parser. At this stage, a research was
carried out on the available tools for analyzing and annotating texts written in Greek language (Greek
POS taggers).
From the research conducted several tools were found such as the Entity name identifier for Greek
texts (2006, http://nlp.cs.aueb.gr/software_gr.html), which recognizes time expressions, names of individuals and organizations, the Greek word tagger (2011, http://nlp.cs.aueb.gr/ software_gr.html),
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which automatically determines the parts of speech (e.g., noun, adjective, verb, etc.) of every word
occurrence in Greek texts, the Ellogon (2013, http://ellogon.org/ index.php/annotation-tool), which
detects words and sentences in texts (HTokenizer), describes words with part of speech (HBrill), identifies predefined words or phrases in lists (HGazetteer), finds a small set of phrases in texts (HNPChunker), and detects name entities and classifies them in appropriate semantic categories (NERC).
Moreover, we found that several web services are available by the Institute of Language and Speech
Processing (ILPS, http://nlp.ilsp.gr/ws/), such as the web service ilsp_nlp_depparse, which was finally
selected to use in the system being developed. The ilsp_nlp_depparse web service detects paragraph
sentences and word boundaries, and points out the parts of speech and generates the word for each
word. Then analyzes the sentences based on the Greek Dependency Treebank (http://gdt. ilsp.gr/). The
ilsp_nlp_depparse web service was selected for the following two reasons: a) the tagset is available
online and, b) the annotated text is available online in a CoNLL07 format (http://ilk. uvt.nl/conll/), that
can be manageable by the system being developed.
The system diaKeimenou runs on Microsoft Windows operating systems with the latest .Net framework installed. A prerequisite for the operation of the application is the connection to the Internet, as
the annotation of the texts is performed by calling the ilsp_ nlp_depparse web service. A limitation on
using the application is that it processes any text that is up to 1000 words and in a text file format
(.txt), restrictions associated with the use of the specific web service. diaKeimenou can process any
text written in Modern Greek language.

4.4

System user interface and functions

The user interface of diaKeimenou is designed and developed based on the user-centred model. The
screen of the system diaKeimenou includes the menu bar and the text field (see Figure 2).
diaKeimenou

File

Edit

Figure 2.

Tools

Help

About

The user interface of diaKeimenou

Focusing on the user and the actions that the program implements, the design of the user interface
follows the principles of user-centred design of interactive systems. Thus, according to Nielsen (1995),
the design of the user interface of diaKeimenou, follows the following ten rules, known as “heuristic”:
1. Visibility of system status: the system constantly informs the user about what’s going on in the
system through continuous feedback.
2. Match system between the system and the real world: the system uses language understandable to
users and not system-oriented terms.
3. User control and freedom: the system provides users with the ability to instantly exit the system
and to correct the error with the functions undo and reset.
4. Consistency and standards: the interface follows the platform contracts and is consistent in every
part of it.
5. Error prevention: the system prevents errors by limiting the conditions that lead to them or by giving users the option of confirming an action before it is executed.
6. Recognition rather than recall: the design aims to minimize the user’s mnemonic load by making
objects, actions and options visible.
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7. Flexibility and efficiency of use: the system responds to inexperienced and experienced users.
8. Aesthetic and minimalist design: unnecessary information is avoided in the system and dialogues
do not include information irrelevant or less useful.
9. Help users recognize, diagnose and recover from errors: error messages are expressed in simple and
understandable language to users clearly indicating the problem and possibly suggesting a solution.
10. Help and documentation: the system provides the requested information to the user and presents in
a concise list the steps to be followed.
The menu bar includes five dropdown menus, the File menu, the Edit menu, the Tools menu, the Help
menu, and the About menu. The File menu includes the Open, Save, Analysis, and Exit functions, for
each of which shortcut keys are provided. The Open function opens a dialog box for the user to load a
file in plain text format from the user's personal computer. When the user chooses a text, this text appears in the text field. The Save function opens the corresponding dialog box to save the text that appears in the text field to a folder of the user's choice. The Analysis function sends the text provided by
the user to the ilsp_ nlp_depparse web service for analysis. At this point, the program informs the user
by displaying a progress bar that the text was being processed by the system, and when the process is
complete, it informs the user of its successful completion with a relevant message. The Exit function
terminates the application. Before running the shutdown command, the program asks the user to confirm or cancel the termination with a message.
The Edit menu includes the Cut, Copy, Paste, Delete text, and Restore text functions. The Cut function
cuts the text in the text field, the Copy function copies the text in the text field, the Paste function
pastes the text chosen by the user in the text field. The functions Cut, Copy, Paste can also be selected
by right-clicking anywhere in the text field. The Delete function deletes the text from the text field and
also the files text.txt and results.txt, which are automatically created in the system folder. The file
text.txt contains the text provided by the user and the file results.txt contains the annotated text. The
Restore text function displays the text in the relevant field and restores the files text.txt and results.txt.
The Tools menu is a dropdown menu that includes the Parts-of-speech, Syntax, Statistics and Style
tools. The tool Parts of Speech (POS) detects and counts the occurrences of pronouns, articles, numerals, adjectives, adverbs, participles, particles, prepositions, nouns, verbs and conjunctions in the text
and returns the result to the user with a message. More specifically, for each part of the speech chosen
by the user, the system searches the result.txt file for the corresponding general tag, e.g. Vb for verbs,
the special tag, e.g. VbMn for main verbs, and the tag for the specific attributes, e.g. Id for Indicative,
etc., measures the occurrences of each tag in the file and returns the result in a message format.
The tool Syntax includes two options: Sentence Type and Sentence Terms. With the Sentence Type
option the system detects and counts the occurrences of simple, elliptical, compound, complexcompound sentences, declarative, imperative, interrogative and exclamatory sentences, negative and
affirmative sentences, independent and dependent sentences in the text provided by the user.
Sentences are divided into simple, elliptical, compound and complex-compound. A sentence is characterized as simple when it includes only the main terms, i.e., one verb and one subject, or one subject
and one verb and one object or one predicate, as complex when it includes a term two or more times,
i.e., two or more subjects, two or more objects, or two or more predicates, as elliptical when a term is
absent, i.e., when the subject or the object or the verb is missing, and complex-compound when it includes, in addition to the basic terms, adjectives and adverbs. In order to describe a sentence as a simple, elliptical or complex, the system searches the results.txt for the corresponding tags for the main
terms ('Sb' for the subjects, 'Obj' for the objects, 'Vb' for the verbs and 'Pnom' for the predicate). This
process is repeated until a punctuation point indicating the end of the sentence is identified. The punctuation marks that indicate the end of a sentence are the dot (.), the question mark (?) and the exclamation mark (!).
A sentence is characterized as declarative when it refers to events or situations that are considered to
be true and the end is denoted by the dot, imperative when expressing desire or commandment and
ending with the dot or the exclamation mark, exclamatory when expressing admiration, discomfort,
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indignation, etc., and ends with the exclamation mark, interrogative when a question is expressed and
the sentence ends with the question mark. From the above it can be seen that the dot is used in declarative sentences as well as in imperative sentences, and also the exclamation is used in imperative sentences and exclamatory sentences. Based on the punctuation marks to distinguish the sentences regarding their meaning, the program searches in the text.txt file (the file containing the text provided by the
user) the punctuation marks and based on the result characterizes the sentence as follows: a) declarative/imperative, b) imperative/exclamatory, and c) interrogative. That is, a sentence is characterized as
declarative or imperative when the end is declared by the dot, as imperative or exclamatory when the
end is declared with the exclamation mark, and as interrogative when the end is denoted by the question mark.
A sentence is marked as negative when it contains a denial and as affirmative when it does not contain
a denial. For negative sentences, the system searches in the results.txt file for the tag 'PtNg', which is
used for the denying particles and counts its occurrences, and, for the affirmative sentences, searches
the result.txt for the 'Vb' tag, which is used for the verb and counts its occurrences proportionally in
terms of the occurrences of the negation particles.
An independent clause is a sentence with a complete meaning. A dependent clause is a sentence which
needs to add a complement to it to make sense. For the independent sentences, the system searches in
the results.txt file for the 'Vb' tag, which is used for the verb and counts its occurrences proportionally
in terms of the occurrences of elements that denote a secondary sentence (subjunctive conjunctions,
reference pronouns, subjunctive particles) and counts their occurrences.
With the Sentence Terms option the system detects and counts the subjects, objects, predicates, adjectives and adverbs in the text, and returns the result to the user with a message. More specifically, the
system searches in the file results.txt the tag 'Vb' for the verbs, the tag 'Sb' for the subjects, the tag
'Obj' for the direct object and the tag 'IObj' for the indirect object, the tag 'Pnom' for the predicates and
the tags 'Aj' and 'Ad', respectively, for the adverbs and the adjectives. The program performs the above
procedure and returns the result in a message format.
The tool Statistics counts the number of words, sentences and paragraphs of the text, and also calculates the average length of the sentences in words and the average length of paragraphs in sentences,
and returns the result to the user with a message. Specifically, the system searches in the text.txt file to
count the words, i.e., counts the strings until it finds space, the sentences by identifying the punctuation marks indicating the end of the sentence (dot, question mark, exclamation point), the paragraphs
by locating the character that represents a new line (\n) and at least one alphanumeric in the new line.
The average length of sentences in words is calculates by dividing the total of words with the total of
sentences and the average length of paragraphs in sentences is calculated by dividing the total of sentences with the total of paragraphs. The program performs the above procedure and returns the result
in a message format.
The tool Style characterizes the text as to the style. More specifically, diaKeimenou distinguishes the
text in three style types: a) personal, intimidate and simple style, when the first verbal person in single
or plural number, the coordinate sentences and the short-term speech dominate in the text, b) direct,
interactive and simple style, when the second verbal person in single or plural number, the coordinate
sentences and the short-term speech dominate in the text, and, c) formal, neutral and objective style,
when the third verbal person in single or plural number, the subordinate sentences and the long-term
speech dominate in the text. The system returns the result to the user with a message.
The Help menu includes the Restrictions and Contact Us functions. The function Restrictions informs
the user about the permissible text length (up to 1000 words), and the Contact Us function provides
the user with the contact information of the system developer.
The About menu includes the About diaKeimenou function. The About diaKeimenou function provides
the user with the information about the system designer and developer.
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4.5
4.5.1

System usability
Standards and models for usability measurement

Several standards and various conceptual measurement models, each describing different functional
definitions and metrics (Seffah, Donyaee, Kline, & Padda, 2006), are found in the literature on usability and usability. Traditionally, the term "usability" has been associated with ease of use and learning
(Dix, Finley, Abowd, & Beale, 2003, Lauesen & Younessi, 1988, Shneiderman & Plaisant, 2004). In
the international standard ISO 9241-11 (1988), quality in use (usability) is defined as "the extent to
which a product can be used by specific users to achieve specific goals with effectiveness, efficiency,
and satisfaction in a specific context of use". In particular, effectiveness is about the accuracy and the
completeness with which users can achieve specific goals, the efficiency is about the resources spent
in terms of accuracy and completeness with which users can achieve their goals and satisfaction is
about users’ satisfaction in terms of comfort and acceptance of use.
Usability, according to Lauesen and Younessi (1988), as a non-functional requirement concerns how
the functionality of the system is perceived by users and not as an inherent characteristic of parts of the
system related to its functionality. Based on the IEEE Std.610.12-1990 (Institute of Electrical and
Electronics Engineers), usability is defined as "the ease with which a user can learn to operate, prepare
inputs and interpret outputs of a system or a part of it". According to the international standard
ISO/IEC 9126-1 (2001), usability as one of the six software quality features (functionality, reliability,
efficiency, consistency, portability) is related to the ability of the product to be perceived, used and
attract users when used under certain conditions. According to Waterworth (1992) the usability of a
system is defined by its effectiveness, i.e., the proper handling of the tasks by the user, consistency in
the way information is presented, flexibility in presentation and interaction modes, feedback, user’s
initiative, error prevention, how understandable the interface is and the ease and speed of learning the
system. According to Constantine and Lockwood (1999), usability is measured based on efficiency in
use, learningability, rememberability, reliability in use and user satisfaction.
4.5.2

A user-based evaluation on system usability

As Tullis and Albert (2013, p. 4) underline, "Usability measurement tests include a user who does
something with a product, system or something else" and thus measuring user satisfaction in his experience using the system under evaluation is particularly important. As Bevan (1995, p. 5) states, "the
quality of use is determined not only by the product but also by the context in which it is used, including specific users, tasks and environments". Therefore, as the object of the evaluation cannot be restricted to the system or the user, since what is evaluated is the functionality of the dialogue between
the user and the interface, as pointed out by Federici and Borsci (2010), the evaluation of diaKeimenou
in terms of usability follows a user-based approach. The usability evaluation refers to the final version
of the system that is the integrated product, i.e., is a summative evaluation, based on user-friendliness
criteria as defined in international standard ISO 9241-11 (see 3.5.1).
Specifically, effectiveness is calculated by measuring the completion rate by assigning the value '1' if
the participant has successfully completed a task and the value '0' if he failed. The result is expressed
as a percentage. Efficiency is calculated by the time spent by users that successfully completed divided
by all the tasks assigned to the users. Efficiency is presented as a percentage. Satisfaction is measured
using the System Usability Scale (SUS) (Brooke, 1986), a questionnaire containing 10 questions,
which were adapted to Greek for the purposes of this evaluation. The SUS questionnaire is a kind of
Likert scale, in which 4 (I agree totally) is the most positive answer and the 0 (I totally disagree) the
most negative answer. For each of the odd numbered questions, 1 is subtracted from the score, while
for each of the even numbered questions their value is subtracted from 5. The new values add up the
total score and then are multiplied by 2.5. to give a SUS score in 0-100 scale. A SUS score is not a
percentage but is interpreted in a letter-grade (Sauro, 2011). SUS results are interpreted based on the
rank classification proposed by Bangor, Kortum and Miller (2009), which is presented in Figure 8.
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Figure 3.
Rank classification for SUS results by Bangor, Kortum and Miller (2009). Source:
http://uxpajournal.org/determining-what-individual-sus-scores-mean-adding-an-adjective-ratingscale/
The evaluation involved 15 teachers, nine teachers of Primary school and six of secondary general
education. All the participants had a good to excellent knowledge in relation to the use of ICT and the
Internet. The participants were selected with the method of the available sample (availability
/convenience sampling). More specifically, teachers were selected from schools in Paphos in which
the researcher had worked previously. The demographic information of the participants is presented in
the table below.
Demographic information
Gender
Age group

Educational sector
Educational stage
Teaching experience

Educational level

Table 1.

Participants

Frequency in %

Male

6

40

Female

9

60

20-30

0

0

31-40

10

67

41-50

5

33

51 and above

0

0

Public

2

13

Private

13

87

Primary

9

60

Secondary general

6

40

1-10

0

0

11-20

15

100

21 and above

0

0

University degree holder

7

47

Master’s degree holder

8

53

Demographic information of participants in system usability evaluation.

The meetings lasted about 20-25 minutes with each participant, of which 2-3 minutes were devoted to
completing Part A of the participants' demographic information and about 4-5 minutes for the presentation of the program. Then, each participant was asked to choose a thematic unit from the language
schoolbook of Primary or Secondary school (Junior High school) and a grammar objective related to a
learning activity designed by him. To measure effectiveness, participants were asked to perform three
tasks: a) text input in the system, b) check text for a specific grammatical phenomenon given the
grammar objective of his learning activity, c) check text for a specific structure given the grammar
objective of his learning activity. For every task completed with success, the value '1' was assigned,
and, for every task not completed the value '0' was assigned. To measure efficiency, we recorded the
time spent for the execution of each task and then calculated the average time spent in seconds for
each task. Table 2 present the results for the usability criteria ‘effectiveness’ and ‘efficiency’.
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Tasks

Effectiveness – Completion rate

Efficiency – Time spent

Task 1

100%

3 seconds

Task 2

100%

4 seconds

Task 3

100%

3 seconds

Table 2.

Results on effectiveness and efficiency of diaKeimenou.

Upon completion of the tasks assigned, the participants were asked to answer two questions regarding
the usefulness of the system using the Likert five-step scale in Part B of the questionnaire. More particular, to the question "To what extent does the application meet its basic design goal", which assesses the usefulness of the system, in particular the relevance of its functions and its design purpose, all
participants stated that the application meets its design goal to the fullest extent. To the question "To
what extent do you think the application is useful for the teacher", the largest amount of the sample
(87%) stated that it considers the application to be of great usefulness to the teacher and 13% considers it to be of maximum usefulness. Then, in order to measure satisfaction, participants were asked to
answer the SUS questionnaire in Part C. The SUS scores of participants ranged from 92.5 to 100.
Thus, according to the rank classification suggested by Bangor, Kortum, and Miller (see Figure 3, p.
12), diaKeimenou is rated as ‘Best imaginable’ and with the letter ‘A’.

5

Conclusions

Internet is a source that gives so many examples that cannot be memorized and reused, as the material
on the Internet is continually renewed. The authenticity and diversity of this material is of particular
importance for language teaching, as underlined in the literature. However, searching for suitable texts
on the Internet to use in language teaching proves to be a difficult and time-consuming task for the
teachers, due to the vast amount of information available on the Internet and the fact that the existing
search engines "are designed primarily for novice users trying to simply find pages on a given subject", as emphasized by Smarr and Grow (2001, p. 1), and, to the fact that they do not provide the possibility to limit the web search based on criteria that relate to the specific language teaching objectives.
The difficulty to find suitable texts on the Internet for didactic use in language teaching is related to
the fact that the teacher, unlike a random user, is searching for texts with very specific features in order to achieve his teaching objectives. These specific characteristics are related to the cognitive and
grammar objectives of the teaching, and, in particular, to the content, the genre and the grammatical
phenomena included in the text. In search of texts on a specific topic, search engines succeed in returning satisfactory results, from which the user can easily decide after some brief readings whether is
suitable or not, that is whether the text meets the cognitive objective of his teaching. On the contrary,
to decide whether the text has specific linguistics features requires careful reading and hence a lot of
time and effort. Moreover, the fact that the existing tools that exploit the WaC, which were presented
in this article, base their search on an existing search engine, proves that they cannot fully satisfy the
need of teachers in terms of search texts with specific grammar characteristics.
The application diaKeimenou presented in this article is a computational tool and not just a prototype
that helps the Greek language teacher to decide whether a text is suitable or not given the specific objectives of his teaching. The system allows the teacher to look for specific features in Greek texts, in
particular, to search for specific grammatical and morphological types and to get instant results regarding their frequency of occurrences in a message format in order to decide on their relevance to the
objectives of his teaching. Furthermore, with diaKeimenou the teacher can evaluate texts about their
suitability in terms of size and style without much time and effort. The results of the user-based evaluation regarding the system’s usability showed that the system is useful for language teachers and is
easy to use. In conclusion, the system presented in this article was developed to help teachers who
teach the Greek language. Therefore, it is a system that can be implemented in small scale (for Greek
language). However, an English version of the system is considered as a future development.
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